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Clustering is an overlapping method found in many 
areas such as data mining, machine learning, pattern 
recognition, bioinformatics and information retrieval. The 
goal of clustering is to group any similar objects into a 
cluster, while the other objects that are not similar in the 
different clusters. Meanwhile, Y-Short Tandem Repeats 
(Y-STR) is the tandem repeats on Y-Chromosome. The 
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The fiber morphology such as fiber length, fiber 
diameter and lumen diameter for Semantan bamboo 
were determined and the means were 3.02 mm, 19.83 
μm and 9.58 μm respectively. Semantan bamboo 
chemical composition namely ethanol-toluene solubility, 
lignin, holocellulose and alpha-cellulose were also 
determined and the means ranged from 1.68 – 4.12%, 
22.31 – 23.56%, 73.48 – 74.66% and 49.02 – 49.93% 
respectively. Semantan bamboo soda-AQ pulping were 
done according to the bamboo portion and pulping 
screened yield ranged from 33.69 – 41.82%. Results 
from unbeaten paper making showed relatively low 
paper properties where the tensile index, tearing index, 
bursting index and folding endurance ranged from 
16.52 – 32.54 Nm/g, 9.59 – 13.45 mN.m2/g, 0.8 – 1.5 
kPa.m2/g and 3 – 9 double folds respectively. The top 
portion of the bamboo was chosen based on the highest 
paper strength produced from unbeaten paper for the 
paper making that involved beating process from 1000 
to 24000 beating revolutions. The purpose for this stage 
of the research was to determine the optimum beating 
process for the paper making in the next part. The 
tensile index, tearing index, bursting index and folding 
endurance from beaten paper of Semantan bamboo top 
portion were ranged from 41.23 – 83.90 Nm/g, 16.64 – 
27.13 mN.m2/g, 2.58 – 6.84 kPa.m2/g and 48 – 1769 
double folds. For the whole portion of Semantan bamboo 
soda-AQ pulping with 15% and 20% alkali charge and 
160oC and 170oC cooking temperature, the screened 
yield varies from 38.7 – 43.6%. The whole Semantan 
bamboo paper revealed that tensile index ranged from 
44.99 – 91..09 Nm/g, bursting index range from 2.94 – 
7.10 kPa.m2/g, tearing index ranged from 13.85 – 26.64 
mN.m2/g and the folding endurance ranged between 
41 – 1127 double folds. The best paper properties 
were found from pulping condition of 15% alkali charge 
and 160oC cooking temperature, with 8000 beating 
revolutions. The paper mechanical properties for the 
optimum condition mentioned above; tensile index was 
91.09 Nm/g, bursting index was 7.10 kPa.m2/g, tearing 
index was 13.85 mN.m2/g and folding endurance was 
1127 double folds. From this optimum condition, the 
bamboo pulp was blended with recycle paper and turned 
into corrugated form for zero-span and flat crush test 
testing. The additional of Semantan bamboo pulp from 
5% to 10% significantly improved the recycled paper 
zero-span index and flat crush test index. Such findings 
indicated that comparable high strength mechanical 
properties of paper can be produced from Semantan 
bamboo pulp with more environmentally friendly pulping 
process as compared to the kraft pulping process that 
had been used in bamboo pulping.
Y-STR data is now being utilized for distinguishing 
lineages and their relationships applied in many 
applications such as genetic genealogy, forensic 
genetic and anthropological genetic applications. This 
research tends to partition the Y-STR data into groups 
of similar genetic distances. The genetic distance is 
measured by comparing the allele values and their 
